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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to a
sports racquet. In particular, the present invention re-
lates to a two-piece grommet assembly for a sports rac-
quet that reduces the risk of premature string failure
while improving the overall feel of the racquet.

BACKGROUND OF THE INVENTION

[0002] Sport racquets, such as tennis, racquetball,
squash and badminton racquets, are well known and
typically include a frame having a head portion coupled
to a handle assembly. The head portion forms a hoop
having inner and outer surfaces and a number of grom-
met holes, which are typically drilled through the inner
and outer surfaces of the head portion. A grommet as-
sembly extends around at least a portion of the outer
surface of the hoop and includes a number of inwardly
extending, spaced-apart barrels that align with and ex-
tend into the grommet holes. A racquet string then ex-
tends through the barrels of the grommet assembly. The
grommet assembly prevents direct contact between the
racquet string and the hoop portion enabling the head
portion to support the racquet strings in tension.
[0003] Existing racquets are typically strung using
plastic or nylon grommets. These nylon or plastic mate-
rials are generally hard, often having a durometer of
above 50 on the Shore D hardness scale range. This
hard grommet material is wear resistant and useful for
preventing premature string failure. However, the gen-
erally hard grommet assemblies do little to dampen the
substantial shock and vibration generated from the im-
pact of the racquet with a ball. Such impacts typically
create a shock wave that travels from the racquet head
portion, up the handle, and to the hand, arm and shoul-
der of the user. This shock and vibration can be harsh,
uncomfortable, and even harmful, to certain users. At a
minimum, the shock and vibration can negatively affect
the user's feel of the racquet and can provide the user
with a negative impression of the racquet. Although the
grip provides some cushioning or dampening effect, the
grip alone does not substantially reduce the shock and
vibration felt by the user.
[0004] In an attempt to reduce this shock and vibration
at the strings before it travels to the frame, some rac-
quets have included grommets made of a softer material
such as thermoplastic rubber in a Shore A hardness
scale range. These softer materials are more effective
at dampening shock and vibration, but the stresses ap-
plied to, and movement of, the string can cause the
grommet assembly to wear often leading to contact be-
tween the string and the roughened edges of the frame,
ultimately resulting in premature string failure.
[0005] Others have attempted to provide an improved
grommet assembly with impact dampening characteris-

tics. These grommet assemblies include a base strap
formed of a relatively hard material and having a number
of inwardly projecting sleeves also made of a relative
hard material and a separate soft tubular insert extend-
ing into the distal end of each sleeve. Although this con-
figuration generally protects the string from contact with
the outer surface of the frame, the soft tubular inserts
do not prevent the frame from contacting the hard base
strap and sleeves. As a result, the insert does little to
further reduce the shock and vibration generated by the
racquet during impact with a ball. Such an assemblies
are described in documents : US-A-5762570 and DE-A-
20107801.
[0006] In another attempt to provide an improved
grommet assembly with impact dampening characteris-
tics, one existing grommet assembly includes a base
strap, a number of inwardly projecting sleeves, and an
outer strap made. The base strap and the sleeves are
made of a nylon based material. The outer strap is
formed into the outer surface of the base strap and also
into a proximal end of the sleeves. The outer strap fur-
ther extends through the base strap to contact the outer
surface of the frame at locations between the sleeves.
However, the nylon based material of the base strap and
the sleeves has low shock and vibration dampening
properties. Further, the contact between the hard outer
strap with the frame limits the ability of the grommet as-
sembly to dampen shock and vibration.
[0007] Thus, there is a continuing need for a grommet
assembly that minimizes the amount of shock and vi-
bration felt by the user from impact with a ball. There is
also a continuing need for a sports racquet having an
improved grommet assembly that provides a user with
an improved feel and a more pleasing acoustic re-
sponse during use. What is also needed is a grommet
assembly that reduces or eliminates the risk of prema-
ture string damage due to contact with the frame.

SUMMARY OF THE INVENTION

[0008] Aspects of the present invention are set forth
in the independent claims. Preferred features of the
present invention are set forth in the dependent claims.
[0009] This invention will become more fully under-
stood from the following detailed description, taken in
conjunction with the accompanying drawings described
herein below, and wherein like reference numerals refer
to like parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGURE 1 is a front, exploded perspective
view of a racquet in accordance with a preferred embod-
iment of the present invention.
[0011] FIGURE 2 is a front, exploded perspective
view of a racquet in accordance with an alternative pre-
ferred embodiment of the present invention.
[0012] FIGURE 3 is a front, exploded perspective
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view of a racquet in accordance with another alternative
preferred embodiment of the present invention.
[0013] FIGURE 4 is a front, exploded perspective
view of a racquet in accordance with another alternative
preferred embodiment of the present invention.
[0014] FIGURE 5 is a front, exploded perspective
view of a racquet in accordance with another alternative
preferred embodiment of the present invention.
[0015] FIGURE 6 is a front, exploded perspective
view of a racquet in accordance with another alternative
preferred embodiment of the present invention.
[0016] FIGURE 7 is a side view of a first grommet
member of the racquet of FIG. 1.
[0017] FIGURE 8 is a top view of the first grommet
member of FIG. 6.
[0018] FIGURE 9 is a side view of a second grommet
member of the racquet of FIG. 1.
[0019] FIGURE 10 is a top view of the second grom-
met member of FIG. 8.
[0020] FIGURE 11 is a transverse cross-sectional
view of a portion of a head portion of the racquet of FIG.
1.
[0021] FIGURE 12 is a longitudinal sectional view of
the head portion of the racquet of FIG. 1.
[0022] FIGURE 13 is a side, partially exploded view
of the grommet assembly of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] Referring to FIG. 1, a sports racquet is indicat-
ed generally at 10. The racquet 10 of FIG. 1 is configured
as a tennis racquet, however, the invention can also be
formed as other types of sports racquets, such as, for
example, a racquetball racquet, a squash racquet, or a
badminton racquet. The racquet 10 includes a frame
and a two piece grommet assembly 12. The frame de-
fines a head portion 14, a throat region 16 and a handle
assembly 18. The head portion 14 is a tubular structure
defining a generally oval shaped opening 20 for support-
ing a latticework of strings (not shown) in tension. The
head portion 14 has an outwardly facing surface 22, an
inwardly facing surface 24, and a plurality of grommet
holes 26 (see FIG. 11) extending through the inwardly
and outwardly facing surfaces 24 and 22. The throat re-
gion 16 includes a pair of tubular shafts 28 outwardly
extending from the head portion 14 and converging at
the handle assembly 18. The throat region 16 couples
the head portion 14 to the handle assembly 18. In one
preferred embodiment, the pair of tubular shafts 28 is
integrally formed with the head portion 14 and the han-
dle assembly 18. In an alternative preferred embodi-
ment, the throat region 16 can include an elastomeric
isolator (not shown) positioned between the pair of tu-
bular shafts 28 and the head portion 14. The handle as-
sembly 18 connects to and outwardly extends from the
throat region 16.
[0024] The grommet assembly 12 is a two-piece, flex-

ible elongate structure removably attached to at least a
portion of the head portion 14. The grommet assembly
12 is configured to receive at least one racquet string
30 (see FIG. 11) to facilitate support of the racquet string
30, and to prevent direct contact between the racquet
string 30 and the generally roughened edges of the hoop
portion 14 at the grommet holes 26. The grommet as-
sembly 12 includes first and second grommet members
32 and 34. In a preferred embodiment, two separate
grommet assemblies 12 are positioned at approximately
the three and nine o'clock positions on the head portion
14 of the racquet 10, when viewing the racquet 10 from
the front side with the opening 20 in full view and the
handle assembly 18 downwardly extending from ap-
proximately the six o'clock position of the head portion
14.
[0025] Referring to FIGS. 2 through 6, in alternative
preferred embodiments one or more grommet assem-
blies 12 are positioned at various locations about the
head portion 14 of the racquet 10. In FIG. 2, the grommet
assemblies are positioned at approximately the six and
twelve o'clock positions on the head portion 14. In FIG.
3, the grommet assembly is positioned at approximately
the six o'clock position only on the head portion 14. In
FIG. 4, the grommet assemblies 12 are shown at ap-
proximately the three, six and nine o'clock positions on
the head portion 14. In FIG. 5, the grommet assemblies
12 are shown at approximately the three, six, nine and
twelve o'clock positions on the head portion. In a partic-
ularly preferred embodiment, the grommet assemblies
12 positioned at the 3 and 9 o'clock positions on the
head portion each include 10 individual grommets or
barrels. Also in a particularly preferred embodiment, the
grommet assemblies 12 positioned at the 6 and 12
o'clock positions on the head portion each include 6 in-
dividual grommets or barrels. In alternative preferred
embodiments, the grommet assemblies can include one
or more individual grommets or barrels. In FIG. 6, the
grommet assemblies 12 are shown at approximately the
three, twelve and nine o'clock positions on the head por-
tion 14.
[0026] Referring to FIGS. 7 and 8, the first grommet
member 32 of the grommet assembly 12 is shown in
greater detail. The first grommet member 32 includes a
first strip 36 and at least one barrel 38. The first strip 36
is a generally planar band having a first inner surface
40 and a first outer surface 42. The at least one barrel
38 extends inwardly and generally perpendicular from
the first inner surface 40 of the first strip 36. In a pre-
ferred embodiment, the first strip 36 includes a plurality
of barrels 38 that are spaced-apart along the first strip
36 to correspond with the spacing of the grommet holes
26 (see FIG. 11) on the head portion 14 of the racquet
10. In a preferred embodiment, the first strip 36 is inte-
grally formed to the barrels 38. In alternative preferred
embodiments, the barrels 38 can be attached to the first
strip 36 through other means, such as, for example,
snap-fit, thermal bonding, mechanical bonding, and ad-

3 4



EP 1 314 456 B1

4

5

10

15

20

25

30

35

40

45

50

55

hesive bonding. Each barrel 38 is a generally cylindrical
elongate body including a proximal portion 44 attached
to the first strip 36 and a distal portion 46 configured to
extend through one of the grommet holes 26 of the rac-
quet 10. A first string hole 48 is defined through each
barrel 38 of the first grommet assembly 32. Each first
string hole 48 longitudinally extends through the first
grommet member 32 from the first strip 36 through the
distal portion 46 of the barrel 38.
[0027] The first grommet member 32 is made of a re-
silient, relatively soft first material, preferably a synthetic
rubber. In alternative preferred embodiments, the first
grommet member 32 can be made of other materials,
such as, for example, a natural rubber, a urethane, an
elastic polymeric material or combinations thereof. The
first material preferably has good shock and vibration
dampening properties. The first material also preferably
has a durometer of less than 90 on the Shore A hard-
ness scale (equivalent to less than approximately 39 on
a Shore D hardness scale).
[0028] Referring to FIGS. 9 and 10, the second grom-
met member 34 of the grommet assembly 12 is shown
in greater detail. The second grommet member 34 in-
cludes a second strip 50 and at least one peg 52. The
second strip 50 is a generally planar band having a sec-
ond inner surface 54 and a second outer surface 56.
The at least one peg 52 is a generally cylindrical body
that extends inwardly and generally perpendicular from
the second inner surface 54 of the second strip 50. In a
preferred embodiment, the at least on peg 52 is a plu-
rality of pegs that are spaced-apart along the second
strip 50 to correspond with the spacing of the barrels 38
of the first grommet member 32. In a preferred embod-
iment, the second strip 50 is integrally formed to the
pegs 52. In alternative preferred embodiments, the pegs
52 can be attached to the second strip 50 through other
means, such as, for example, snap-fit, thermal bonding,
mechanical bonding, and adhesive bonding. A second
string hole 58 is defined through each peg 52 of the sec-
ond grommet assembly 34. Each second string hole 58
extends through the second grommet member 34 from
the second strip 50 through the peg 52.
[0029] The second grommet member 34 also prefer-
ably includes a plurality of camel hump segments 60
outwardly extending from the second outer surface 56.
Each segment of the second strip 50 between the pegs
52 preferably includes two generally parallel camel
hump segments 60 configured to guide the racquet
string 30 (see FIG. 11) between the pegs 52 and to limit
lateral movement of the string 30 (see FIG. 11) within
the grommet member 34. The camel hump segments
60 are also configured to provide additional stiffness and
bending resistance to the grommet member 34.
[0030] The second grommet member 34 is made of a
second material that is wear resistant and relatively
hard. Preferably, the second material is a nylon. In a par-
ticularly preferred embodiment, the second material is
a polyamide marketed under the trademark Rilsan® and

produced by Atofina of France. In alternative preferred
embodiments, the second grommet member 34 can be
made of other materials, such as, for example, a gener-
ally rigid polymer or a nylon. The wear resistant second
material eliminates or substantially reduces the wear of
the second grommet member 34 due to the stresses ap-
plied to, and movement of, the racquet string 30 along
the second outer surface 56 of the second grommet
member 34 during use. The significant reduction or elim-
ination of wear of the second grommet member 34 en-
ables the grommet assembly 12 to substantially reduce
or eliminate the risk of premature string failure resulting
from contact of the string with the head portion 14 of the
frame. The second material preferably has a durometer
of greater than 95 on the Shore A hardness scale (equiv-
alent to greater than approximately 46 on the Shore D
hardness scale).
[0031] In a preferred embodiment, the durometer of
the first material is at least 10 increments below (or 10
increments softer than) the durometer of the second ma-
terial on the Shore A hardness scale. In a particularly
preferred embodiment, the first material has a durome-
ter between 65 and 75 on the Shore A hardness scale
and the second material has a durometer between 50
and 65 on the Shore D hardness scale. Additionally, the
first and second grommet members 32 and 34 can be
formed in the same or in different colors, and each of
the first and second members 32 and 34 can be either
single or multi-colored members. In an alternative pre-
ferred embodiment, the first and second materials for
the first and second grommet members 32 and 34, re-
spectively, are formed of the same type of material
wherein the hardness of the first material is less than
the hardness of the second material.
[0032] FIG. 11 illustrates the head portion 14 of the
frame and the grommet assembly 12 in greater detail.
The barrel 38 of the first grommet member 32 is remov-
ably inserted into the head portion 14 at the grommet
hole 26 and through the outwardly and inwardly facing
surfaces 22 and 24. The barrel 38 is sufficiently sized to
substantially fill the grommet hole 26 through the out-
wardly and inwardly facing surfaces 22 and 24 of the
head portion. The barrel 38 preferably is sized with suf-
ficient length such that the distal portion 46 of the barrel
38 inwardly extends through the inwardly facing surface
24. In an alternative preferred embodiment, the barrels
38 are sized to extend through only the outwardly facing
surface 22 of the head portion 14. The first string hole
48 of the barrel 38 preferably is a stepped bore having
a large diameter portion 64 formed into the proximal por-
tion 44 of the barrel 38 and a small diameter portion 66
formed into the distal portion 46 of the barrel 38. Each
large diameter portion 64 of the string hole 48 is config-
ured to removably receive one peg 52 from the second
grommet member 34.
[0033] The peg 52 of the second grommet member
34 is preferably removably inserted into the large diam-
eter portion 64 of the string hole 48 such that the first
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and second string holes 48 and 58 lie co-axially with re-
spect to each other. The co-axial alignment of the first
and second string holes 48 and 58 enables the string
30 to readily extend through the grommet assembly 12.
The second inner surface 54 of the second strip 50 con-
tacts the first outer surface 42 of the first strip 40. A
groove 68 is formed into the second outer surface 56 of
the second strip 50 to receive the string 30 and to sup-
port the string 30 as it extends on the outwardly facing
surface 22 of the head portion 14 between grommet as-
semblies 12. The camel hump segments 60 are prefer-
ably spaced apart from either side of the string 30 and
provide a limit for lateral movement of the string 30 with-
in the second grommet member 34.
[0034] When the racquet strings 30 are impacted by
a ball during use the axial and lateral loads placed onto
the strings 30 are absorbed in part by the relatively soft
first material of the first grommet member 32. Addition-
ally, the shock and vibrational loads generated during
impact with the ball are dampened by the first grommet
member 32. The first grommet assembly 34 also sub-
stantially isolates the second grommet assembly 34
from contact with the head portion 14 to facilitate the
dampening and dissipation of shock and vibrational en-
ergy produced from impact of the racquet 10 with a ball.
[0035] Referring to FIG. 12, the head portion 14 and
the grommet assembly 12 are shown in further detail.
FIG. 12 is a longitudinal cross-sectional view of a portion
of the head portion 14 of the racquet 10. FIG. 12 illus-
trates the string 30 bending approximately 90 degrees
as it exits the first and second string holes 48 and 58
and contacts the groove 68 of the second grommet
member 34. The string 30 then bends again, by approx-
imately 90 degrees, as it re-enters the first string hole
48 of an adjacent barrel 38. These bending or transition
portions of the string 30 are generally highly stressed
during use and often are the location of string failure.
The relatively hard and wear resistant material of the
second grommet member 34 substantially reduces or
eliminates the risk of string failure at these bending or
transition locations by preventing the string 30 from
wearing through the second grommet member 34 and,
eventually, contacting the head portion 14, particularly
at the roughened edges of the outwardly facing surface
22 and the grommet hole 26. Thus, the second grommet
member 34 enables the grommet assembly 12 to be
wear resistant in the highest wear location of the grom-
met assembly 12. The barrel 38 of the first grommet
member 32 extends through the grommet hole 26 at the
inwardly facing surface 24 further protecting the string
30 from the head portion 14.
[0036] Additionally, the grommet assembly 12 also
provides shock and vibration dampening by separating
or isolating the second inner surface 54 of the second
grommet member 34 and the pegs 52 from the head
portion 14 of the frame. The separation of the second
grommet member 32 from the head portion 14 extends
to the segment between the grommet holes 26. The sec-

ond inner surface 54 of the second grommet member
34 does not directly contact the head portion 14 at any
portion between the grommet holes 26. This separation
or isolation is accomplished by placement of the first
grommet member 32 between the second grommet
member 34 and the head portion 14. The relatively soft
and resilient material of the first grommet member 32 is
advantageously selected to reduce the shock and vibra-
tional energy passing from the strings 30 to the frame
of the racquet 10. The material of the first grommet
member 32 serves to absorb and/or dissipate a portion
of the shock and vibrational energy generated from im-
pact of the racquet strings 30 with a ball. Moreover, the
shock and vibration dampening properties of the grom-
met assembly 12 also result is an improved, more com-
fortable feel for the user. Further, the grommet assembly
12 enables the racquet 10 to produce a more pleasing
acoustic response during use that can enhance the us-
er's experience with the racquet 10.
[0037] Referring to FIG. 13, the grommet assembly
12 is shown in greater detail. The pegs 52 of the second
grommet member 34 are spaced apart along the second
strip 50 such that the pegs 52 generally align with the
location of the barrels 38 of the first grommet member
32. The pegs 52 are removably insertable into the large
diameter portion 64 of the first string hole 48 of the bar-
rels 38 such that the first and second string holes 48 and
58 are co-axially aligned and the first and second strips
36 and 50 contact each other. In an alternative preferred
embodiment, the first and second members 32 and 34
can be formed through an injection molding process
wherein the first and second member 32 and 34 are in
a single molding process or separate molding process-
es. In alternative preferred embodiments, the second
grommet member 34 can be engaged with the first
grommet member 32 through other means, such as, for
example, snap-fit connections or adhesive bonding.

Claims

1. A two-piece grommet assembly (12) for a sports
racquet (10), the sports racquet (10) including a
frame having a plurality of grommet holes (26) and
at least one racquet string (30), the grommet as-
sembly (12) comprising:

a first grommet member (32) including a first
strip (36) having a first inner surface (40) for
contacting the frame and a first outer surface
(42), and at least two spaced-apart barrels (38)
extending generally perpendicular from the first
inner surface (40), each barrel (38) including a
first string hole (48) extending along a longitu-
dinal axis of the barrel (38), each barrel config-
ured to extend through a separate grommet
hole (26) in the frame; and
a second grommet member (34) including a
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second strip (50) having a second inner surface
(54) and a second outer surface (56), and at
least two spaced-apart pegs (52) extending
generally perpendicular from the second inner
surface (54), each peg (52) having a second
string hole (58), the second inner surface (54)
contacting the first outer surface (42) and the
pegs (52) extending into the barrels (38) such
that the first and second string holes (48,58) are
generally co-axially aligned, the first grommet
member (32) configured to substantially isolate
the pegs (52) and the second inner surface (54)
from the frame, characterised in that;
the first and second grommet members (32,34)
comprise first and second materials, respec-
tively, wherein the first material is softer than
the second material.

2. The grommet assembly (12) of claim 1 wherein the
first material has a durometer of less than 90 of a
Shore A hardness scale and wherein the second
material has a durometer of greater than 95 on the
Shore A hardness scale.

3. The grommet assembly (12) of claim 2 wherein the
durometer of the first material is at least 10 incre-
ments below the durometer of the second material
on the Shore A hardness scale.

4. The grommet assembly (12) of claim 2 wherein the
first material has a durometer of between 65 and 75
on the Shore A hardness scale and the second ma-
terial has a durometer of between 50 and 65 on the
Shore D hardness scale.

5. The grommet assembly (12) of claim 1 wherein
each barrel (38) has a distal end (46) and a proximal
end (44), wherein the first string hole (48) of each
barrel (38) includes a large diameter portion (64) at
the proximal end (44) of the barrel (38) and a small
diameter portion (66) at the distal end (46) of the
barrel (38), and wherein the large diameter portion
(64) is sized to substantially receive one of the pegs
(52).

6. The grommet assembly (12) of claim 1 wherein the
second outer surface (56) includes a groove for re-
ceiving the racquet string (30).

7. The grommet assembly (12) of claim 1 wherein the
first grommet member (32) is formed of a material
selected from the group consisting of a natural rub-
ber, a synthetic rubber, a urethane, an elastic poly-
meric material and combinations thereof.

8. The grommet assembly (12) of claim 1 wherein the
first grommet member (32) is formed of a material
selected from the group consisting of natural rub-

ber, a synthetic rubber, a thermoplastic urethane,
an elastic polymeric material and combination
thereof.

9. The grommet assembly (12) of claim 1 wherein the
second grommet member (34) is formed of a mate-
rial selected from the group consisting of a nylon, a
generally rigid polymer, a polyamide and combina-
tions thereof.

10. The grommet assembly (12) of claim 1 wherein the
first material has durometer on a Shore A hardness
scale that is less than the durometer of the second
material on one of the Shore A hardness scale.

11. A sports racquet (10) comprising:

a frame including a head portion (14) with an
outwardly facing surface (22) and an inwardly
facing surface (24) that defines a generally oval
stringing area (20), the head portion (14) in-
cluding a plurality of grommet holes (26), each
grommet hole (26) extending through the out-
wardly facing surface (22) and the inwardly fac-
ing surface (24) along an axis;
a two-piece grommet assembly (12) according
to claim 1 connected to the head portion (14)
such that each barrel (38) of the first grommet
member (32) extends through a separate grom-
met hole (26) in the head portion (14) of the
frame, and the pegs (52) of the second grom-
met member (34) extending into the barrels
(38) of the first grommet member (32); and
at least one string (30) extending through the
first and second string holes (48,58).

12. The sports racquet (10) of claim 11 wherein the first
material has a durometer of less than 90 on a Shore
A hardness scale and wherein the second material
has a durometer of greater than 95 of the Shore A
hardness scale.

13. The sports racquet (10) of claim 12 wherein the du-
rometer of the first material is at least 10 increments
below the durometer of the second material on the
Shore A hardness scale.

14. The sports racquet (10) of claim 12 wherein the first
material has a durometer of between 65 and 75 on
the Shore A hardness scale and the second mate-
rial has a durometer of between 50 and 65 on the
Shore D hardness scale.

15. The sports racquet (10) of claim 11 wherein the first
string hole (48) of each barrel (38) includes a large
diameter portion (64) at the proximal end (44) of the
barrel (38) and a small diameter portion (66) at the
distal end (46) of the barrel (38), and wherein the
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large diameter portion (64) is sized to substantially
receive one of the pegs (52).

16. The sports racquet (10) of claim 11 wherein the sec-
ond outer surface (56) includes a groove for receiv-
ing the racquet string (30).

17. The sports racquet (10) of claim 11 wherein the first
grommet member (32) is formed of a material se-
lected from the group consisting of a natural rubber,
a synthetic rubber, a urethane, an elastic polymeric
material and combinations thereof.

18. The sports racquet (10) of claim 11 wherein the first
grommet member (32) is formed of a material se-
lected from the group consisting of a natural rubber,
a synthetic rubber, a thermoplastic urethane, an
elastic polymeric material and combinations there-
of.

19. The sports racquet (10) of claim 11 wherein the sec-
ond grommet member (34) is formed of a material
selected from the group consisting of nylon, a gen-
erally rigid polymer, a polyamide and combinations
thereof.

20. The sports racquet (10) of claim 11 wherein the first
material has a durometer on a Shore A hardness
scale that is less than the durometer of the second
material on one of the Shore A hardness scale.

Patentansprüche

1. Zweistückige Durchführungshülsenbaugruppe (12)
für ein Rakett (10), wobei das Rakett (10) einen
Rahmen mit einer Mehrzahl von Durchführungshül-
senlöchern (26) und wenigstens eine Rakettschnur
(30) aufweist, wobei die Durchführungshülsenbau-
gruppe (12) folgendes umfasst:

ein erstes Durchführungshülsenelement (32)
mit einem ersten Streifen (36), der eine erste
Innenfläche (40), welche den Rahmen berührt,
und eine erste Außenfläche (42) aufweist, und
mit wenigstens zwei voneinander beabstande-
ten Hülsen (38), die sich allgemein senkrecht
von der ersten Innenfläche (40) erstrecken, wo-
bei jede Hülse (38) ein erstes Schnurloch (48)
enthält, das sich entlang einer Längsachse der
Hülse (38) erstreckt, wobei jede Hülse (38) da-
zu ausgebildet ist, dass sie sich durch ein se-
parates Durchführungshülsenloch (26) in dem
Rahmen erstreckt; und

ein zweites Durchführungshülsenelement (34)
mit einem zweiten Streifen (50), der eine zweite
Innenfläche (54) und eine zweite Außenfläche

(56) aufweist, und mit wenigstens zwei vonein-
ander beabstandeten Zapfen (52), die sich all-
gemein senkrecht von der zweiten Innenfläche
(54) erstrecken, wobei jeder Zapfen (52) ein
zweites Schnurloch (58) enthält, wobei die
zweite Innenfläche (54) die erste Außenfläche
(42) berührt und die Zapfen (52) sich in die Hül-
sen (38) hinein erstrecken, dergestalt, dass das
erste und das zweite Schnurloch (48, 58) allge-
mein koaxial zueinander ausgerichtet sind, wo-
bei das erste Durchführungshülsenelement
(32) dazu ausgebildet ist, dass es die Zapfen
(52) und die zweite Innenfläche (54) im We-
sentlichen von dem Rahmen isoliert, dadurch
gekennzeichnet, dass

das erste und das zweite Durchführungshül-
senelement (32, 34) ein erstes bzw. ein zweites
Material umfassen, wobei das erste Material
weicher ist als das zweite Material.

2. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 1, wobei das erste Material einen Durometer
von weniger als 90 auf einer Shore A-Härteskala
aufweist und wobei das zweite Material einen Du-
rometer von mehr als 95 auf der Shore A-Härteska-
la aufweist.

3. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 2, wobei der Durometer des ersten Materials
wenigstens 10 Inkremente unterhalb des Durome-
ters des zweiten Materials auf der Shore A-Härtes-
kala liegt.

4. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 2, wobei das erste Material einen Durometer
von zwischen 65 und 75 auf der Shore A-Härteskala
aufweist und wobei das zweite Material einen Du-
rometer von zwischen 50 und 65 auf der Shore
D-Härteskala aufweist.

5. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 1, wobei jede Hülse (38) ein distales Ende
(46) und ein proximales Ende (44) aufweist, wobei
das erste Schnurloch (48) jeder Hülse (38) einen
Abschnitt (64) mit großem Durchmesser am proxi-
malen Ende (44) der Hülse (38) und einen Abschnitt
(66) mit kleinem Durchmesser am distalen Ende
(46) der Hülse (38) enthält und wobei der Abschnitt
(64) mit großem Durchmesser so groß ist, dass er
im Wesentlichen einen der Zapfen (52) aufnehmen
kann.

6. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 1, wobei die zweite Außenfläche (56) eine
Nut zum Aufnehmen der Rakettschnur (30) enthält.

7. Durchführungshülsenbaugruppe (12) gemäß An-
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spruch 1, wobei das erste Durchführungshülsen-
element (32) aus einem Material hergestellt ist, das
aus der Gruppe bestehend aus einem Naturkau-
tschuk, einem synthetischen Kautschuk, einem
Urethan, einem elastischen polymerischen Material
und Kombinationen aus diesen Materialien ausge-
wählt ist.

8. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 1, wobei das erste Durchführungshülsen-
element (32) aus einem Material hergestellt ist, das
aus der Gruppe bestehend aus Naturkautschuk, ei-
nem synthetischen Kautschuk, einem thermoplasti-
schen Urethan, einem elastischen polymerischen
Material und Kombinationen aus diesen Materialien
ausgewählt ist.

9. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 1, wobei das zweite Durchführungshülsen-
element (34) aus einem Material hergestellt ist, das
aus der Gruppe bestehend aus einem Nylon, einem
allgemein starren Polymer, einem Polyamid und
Kombinationen aus diesen Materialien ausgewählt
ist.

10. Durchführungshülsenbaugruppe (12) gemäß An-
spruch 1, wobei das erste Material einen Durometer
auf einer Shore A-Härteskala aufweist, der niedri-
ger ist als der Durometer des zweiten Materials auf
der Shore A-Härteskala.

11. Rakett (10) umfassend:

einen Rahmen, der einen Kopfabschnitt (14)
mit einer nach außen weisenden Fläche (22)
und einer nach innen weisenden Fläche (24)
enthält, welcher einen allgemein ovalen
Schnurspannbereich (20) definiert, wobei der
Kopfabschnitt (14) eine Mehrzahl von Durch-
führungshülsenlöchern (26) enthält, wobei sich
jedes Durchführungshülsenloch (26) entlang
einer Achse durch die nach außen weisende
Fläche (22) und die nach innen weisende Flä-
che (24) erstreckt;

eine zweistückige Durchführungshülsenbau-
gruppe (12) gemäß Anspruch 1, die dergestalt
mit dem Kopfabschnitt (14) verbunden ist, dass
sich jede Hülse (38) des erstes Durchführungs-
hülsenelements (32) durch ein separates
Durchführungshülsenloch (26) in dem Kopfab-
schnitt (14) des Rahmens erstreckt, und wobei
sich die Zapfen (52) des zweiten Durchfüh-
rungshülsenelements (34) in die Hülsen (38)
des ersten Durchführungshülsenelements (32)
hinein erstrecken; und

wenigstens eine Schnur (30), die sich durch die

ersten und zweiten Schnurlöcher (48, 58) hin-
durch erstreckt.

12. Rakett (10) gemäß Anspruch 11, wobei das erste
Material einen Durometer von weniger als 90 auf
einer Shore A-Härteskala aufweist und wobei das
zweite Material einen Durometer von mehr als 95
der Shore A-Härteskala aufweist.

13. Rakett (10) gemäß Anspruch 12, wobei der Duro-
meter des ersten Materials wenigstens 10 Inkre-
mente unterhalb des Durometers des zweiten Ma-
terials auf der Shore A-Härteskala liegt.

14. Rakett (10) gemäß Anspruch 12, wobei das erste
Material einen Durometer von zwischen 65 und 75
auf der Shore A-Härteskala aufweist und wobei das
zweite Material einen Durometer von zwischen 50
und 65 auf der Shore D-Härteskala aufweist.

15. Rakett (10) gemäß Anspruch 11, wobei das erste
Schnurloch (48) jeder Hülse (38) einen Abschnitt
(64) mit großem Durchmesser am proximalen Ende
(44) der Hülse (38) und einen Abschnitt (66) mit klei-
nem Durchmesser am distalen Ende (46) der Hülse
(38) enthält und wobei der Abschnitt (64) mit gro-
ßem Durchmesser so groß ist, dass er im Wesent-
lichen einen der Zapfen (52) aufnehmen kann.

16. Rakett (10) gemäß Anspruch 11, wobei die zweite
Außenfläche (56) eine Nut zum Aufnehmen der Ra-
kettschnur (30) enthält.

17. Rakett (10) gemäß Anspruch 11, wobei das erste
Durchführungshülsenelement (32) aus einem Ma-
terial hergestellt ist, das aus der Gruppe bestehend
aus einem Naturkautschuk, einem synthetischen
Kautschuk, einem Urethan, einem elastischen po-
lymerischen Material und Kombinationen aus die-
sen Materialien ausgewählt ist.

18. Rakett (10) gemäß Anspruch 11, wobei das erste
Durchführungshülsenelement (32) aus einem Ma-
terial hergestellt ist, das aus der Gruppe bestehend
aus einem Naturkautschuk, einem synthetischen
Kautschuk, einem thermoplastischen Urethan, ei-
nem elastischen polymerischen Material und Kom-
binationen aus diesen Materialien ausgewählt ist.

19. Rakett (10) gemäß Anspruch 11, wobei das zweite
Durchführungshülsenelement (34) aus einem Ma-
terial hergestellt ist, das aus der Gruppe bestehend
aus Nylon, einem allgemein starren Polymer, einem
Polyamid und Kombinationen aus diesen Materia-
lien ausgewählt ist.

20. Rakett (10) gemäß Anspruch 11, wobei das erste
Material einen Durometer auf einer Shore A-Härtes-
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kala aufweist, der niedriger ist als der Durometer
des zweiten Materials auf der Shore A-Härteskala.

Revendications

1. Ensemble de rivets en deux morceaux (12) pour
une raquette de sport (10), la raquette de sport (10)
comprenant un cadre présentant une pluralité de
trous de rivet (26) et au moins un cordage de ra-
quette (30), l'ensemble de rivets (12) comprenant :

un premier élément de rivet (32) comprenant
une première bande (36) ayant une première
surface intérieure (40) destinée à relier le cadre
et une première surface extérieure (42), et au
moins deux tubes espacés (38) s'étendant gé-
néralement perpendiculairement depuis la pre-
mière surface intérieure (40), chaque tube (38)
comprenant un premier trou de cordage (48)
s'étendant le long d'un axe longitudinal du tube
(38), chaque tube étant configuré pour s'éten-
dre à travers un trou de rivet séparé (26) dans
le cadre ; et
un second élément de rivet (34) comprenant
une seconde bande (50) ayant une seconde
surface intérieure (54) et une seconde surface
extérieure (56), et au moins deux goujons es-
pacés (52) s'étendant généralement perpendi-
culairement depuis la seconde surface intérieu-
re (54), chaque goujon (52) présentant un se-
cond trou de cordage (58), la seconde surface
intérieure (54) entrant en contact avec la pre-
mière surface extérieure (42) et les goujons
(52) s'étendant à l'intérieur des tubes (38) afin
que les premier et second trous de cordage (48,
58) soient généralement alignés de manière
coaxiale, le premier élément de rivet (32) étant
configuré pour isoler sensiblement les goujons
(52) et la seconde surface intérieure (54) du ca-
dre, caractérisé en ce que :

les premier et second éléments de rivet
(32, 34) comprennent des premier et se-
cond matériaux, respectivement, dans le-
quel le premier matériau est plus doux que
le second matériau.

2. Ensemble de rivets (12) selon la revendication 1,
dans lequel le premier matériau présente une du-
reté d'après duromètre inférieure à 90 sur une
échelle de dureté Shore de type A et dans lequel le
second matériau présente une dureté d'après du-
romètre supérieure à 95 sur l'échelle de dureté Sho-
re de type A.

3. Ensemble de rivets (12) selon la revendication 2,
dans lequel la dureté d'après duromètre du premier

matériau est au moins 10 incréments en dessous
de la dureté d'après duromètre du second matériau
sur l'échelle de dureté Shore de type A.

4. Ensemble de rivets (12) selon la revendication 2,
dans lequel le premier matériau présente une du-
reté d'après duromètre entre 65 et 75 sur l'échelle
de dureté Shore de type A et dans lequel le second
matériau présente une dureté d'après duromètre
entre 50 et 65 sur l'échelle de dureté Shore de type
D.

5. Ensemble de rivets (12) selon la revendication 1,
dans lequel chaque tube (38) présente une extré-
mité distale (46) et une extrémité proximale (44),
dans lequel le premier trou de cordage (48) de cha-
que tube (38) comprend une partie à grand diamè-
tre (64) au niveau de l'extrémité proximale (44) du
tube (38) et une partie à petit diamètre (66) au ni-
veau de l'extrémité distale (46) du tube (38), et dans
lequel la partie à grand diamètre (64) est dimen-
sionnée pour recevoir sensiblement un des goujons
(52).

6. Ensemble de rivets (12) selon la revendication 1,
dans lequel la seconde surface extérieure (56)
comprend une rainure destinée à recevoir le corda-
ge de raquette (30).

7. Ensemble de rivets (12) selon la revendication 1,
dans lequel le premier élément de rivet (32) est
composé d'un matériau sélectionné à partir du
groupe composé de caoutchouc naturel, caout-
chouc synthétique, uréthane, matériau polymère
élastique et une combinaison de ceux-ci.

8. Ensemble de rivets (12) selon la revendication 1,
dans lequel le premier élément de rivet (32) est
composé à partir d'un matériau sélectionné à partir
du groupe composé de caoutchouc naturel, caout-
chouc synthétique, uréthane thermoplastique, ma-
tériau polymère élastique et une combinaison de
ceux-ci.

9. Ensemble de rivets (12) selon la revendication 1,
dans lequel le second élément de rivet (34) est com-
posé d'un matériau sélectionné à partir du groupe
composé de nylon, polymère généralement rigide,
polyamide et une combinaison de ceux-ci.

10. Ensemble de rivets (12) selon la revendication 1,
dans lequel le premier matériau présente une du-
reté d'après duromètre sur l'échelle de dureté Sho-
re de type A qui est inférieure à la dureté d'après
duromètre du second matériau sur l'échelle de du-
reté Shore de type A.

11. Raquette de sport (10) comprenant :
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un cadre comprenant une partie de tête (14)
avec une surface faisant face vers l'extérieur
(22) et une surface faisant face vers l'intérieur
(24) qui définit une zone de cordage générale-
ment ovale (20), la partie de tête (14) compre-
nant une pluralité de trous de rivet (26), chaque
trou de rivet (26) s'étendant à travers la surface
faisant face vers l'extérieur (22) et la surface
faisant face vers l'intérieur (24) le long d'un
axe ;
un ensemble de rivets en deux morceaux (12)
selon la revendication 1 relié à la partie de tête
(14) de telle sorte que chaque tube (38) du pre-
mier élément de rivet (32) s'étende à travers un
trou de rivet séparé (26) dans la partie de tête
(14) du cadre, et les goujons (52) du second
élément de rivet (34) s'étendant à l'intérieur des
tubes (38) du premier élément de rivet (32) ; et
au moins un cordage (30) s'étendant à travers
les premier et second trous de cordage (48,
58).

12. Raquette de sport (10) selon la revendication 11,
dans laquelle le premier matériau présente une du-
reté d'après duromètre inférieure à 90 d'une échelle
de dureté Shore de type A et dans lequel le second
matériau présente une dureté d'après duromètre
supérieure à 95 sur l'échelle de dureté Shore de ty-
pe A.

13. Raquette de sport (10) selon la revendication 12,
dans laquelle la dureté d'après duromètre du pre-
mier matériau est au moins 10 incréments en des-
sous de la dureté d'après duromètre du second ma-
tériau sur l'échelle de dureté Shore de type A.

14. Raquette de sport (10) selon la revendication 12,
dans laquelle le premier matériau présente une du-
reté d'après duromètre entre 65 et 75 sur l'échelle
de dureté Shore de type A et dans lequel le second
matériau présente une dureté d'après duromètre
entre 50 et 65 sur l'échelle de dureté Shore de type
D.

15. Raquette de sport (10) selon la revendication 11,
dans laquelle le premier trou de cordage (48) de
chaque tube (38) comprend une partie à grand dia-
mètre (64) au niveau de l'extrémité proximale (44)
du tube (38) et une partie à petit diamètre (66) au
niveau de l'extrémité distale (46) du tube (38), et
dans lequel la partie à grand diamètre (64) est di-
mensionnée pour recevoir sensiblement un des
goujons (52).

16. Raquette de sport (10) selon la revendication 11,
dans laquelle la seconde surface extérieure (56)
comprend une rainure destinée à recevoir le corda-
ge de raquette (30).

17. Raquette de sport (10) selon la revendication 11,
dans laquelle le premier élément de rivet (32) est
composé d'un matériau sélectionné à partir du
groupe composé de caoutchouc naturel, caout-
chouc synthétique, uréthane, matériau polymère
élastique et une combinaison de ceux-ci.

18. Raquette de sport (10) selon la revendication 11,
dans laquelle le premier élément de rivet (32) est
composé à partir d'un matériau sélectionné à partir
du groupe composé de caoutchouc naturel, caout-
chouc synthétique, uréthane thermoplastique, ma-
tériau polymère élastique et une combinaison de
ceux-ci.

19. Raquette de sport (10) selon la revendication 11,
dans laquelle le second élément de rivet (34) est
composé d'un matériau sélectionné à partir du
groupe composé de nylon, polymère généralement
rigide, polyamide et une combinaison de ceux-ci.

20. Raquette de sport (10) selon la revendication 11,
dans laquelle le premier matériau présente une du-
reté d'après duromètre sur l'échelle de dureté Sho-
re de type A qui est inférieure à la dureté d'après
au duromètre du second matériau sur l'échelle de
dureté Shore de type A.
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